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(54) SILICON SEMICONDUCTOR SUBSTRATE AND ITS MANUFACTURING METHOD 

(57) Abstract: A method for 
manufacturing a silicon semicon- 
ductor substrate for semiconductor 
integrated circuit devices exhibiting 
a higher carrier mobility of the 
(110) surface, particularly a higher 
mobility of electrons that are 
carriers of an n-type FET. The 
surface is planarized on the order 
of atom size by a conventional 
RCA cleaning without carrying out 
any special cleaning and without 
carrying out radial oxidation, and 
resultantly the surface roughness 
is reduced. The major surfaces of 
the substrate are (110) surfaces or 
inclined (110) surfaces. Steps with 
magnitudes on the order of atom 
size are formed on the surface of 
the substrate generally along the 
<110> direction. 

(57) B m : * 38 & ^ % 

(110) m<D* * y T&sh 

Sv ^ICniFETOD + t'JT 

m * is k ; u -e a m & w- m \ t $ 

*ISI8f*, {110} HXtt { 




-O [001] 



100 nm 



4. VW IJUUl 



WO 2004/070798 Al 



#* S# (TERAMOTO, Akinobu) [JP/JP]; =r 9830037 
S«*{llj^mS«ifE¥^- T § 1f 22^K-6 
Miyagi (JP). miW f£%\ (SUGAWA, Shigetoshi) [JP/JP]; 
T9800861 S«ftfllj^m**Eillrt7cX*3 5f« 
Jllrttt^ 2-102 Miyagi (JP). 

(74) ftS A: Gffi fSH (ISHIHARA, Shoji); =r 1700013 ^ 

K«^aEm?tesi3Ta 7S8-^^#e;u3 o 2^ 

Tokyo (JP). 

(8i) m%.m(mfF<Dtsi*tgn>) % ±x<Dmm<bmto&mtf 

pTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, Dm| 
DZ, EC, EE, EG, ES, Ft, GB, GD, GE, GH, GM, HR, HU 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NT, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 



SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ii3tBDrs«a)ftL^iKtj % ±r<z>«scoi£««a^ 

rTSEJ: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, BY, KG 
KZ, MD, RU, TJ, TM), 3 — P y /< (AT, BE, BG, CH 
CY, CZ, DE, DK, EE, ES, H, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 2004/070798 



PCT/JP2004/000869 



1 

m m m 

5 &ffiftm 

10 ij n ><^x-A$ffl V^TMig$n^>M I S • F ET (Me t 

al— Insulator-Semiconductor Field 
Effect Transistor) h*fe»I£fcrau iKU— # 

-o-fe^^) ©^J^ttlS^^aET?**. ^£>ty&, MOS • FET (Me 
tal-Oxide-Semiconductor Field Ef 
feet Transistor) T&3 0 YbSfc fcj; o 

20 n*©tt» {10 0} SiIit5y'j3>>)i-A$Sttlfc^ 

T&£ 0 -enem© (nojt (in) ^fi^iittSv'U n > 
{iio} wrx* {iii} ffifcjgj*snfcKfc«©*Miptt*flEa*i* 

bfc**oT, MOS • FET«^n§y'j3> l )i-/\ISl;it 



WO 2004/070798 



PCT/JP2004/000869 



2 

4* 3; 7? { 1 0 0 } &tiL<DV 3L — /\&, {10 0} ^54° mmMftZft 

{ 1 0 0 } l0fi#iftfinlF E T iJt&bT, pi 
F ET©«0fcKI&tl;& % ^*D^t'J7Wi^0. 3 fgT£>£ £ <h 

2>^\Z7zS% )V&4tm&W&-£nrc (2000 Synposi urn 
on VLSI Technology, Honolulu, Hawa 
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9 9 8 ) , Rtf ( 2 ) R C A«fe# (W.Kern e t a 1 . : R C 
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